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(57) Abstract 

i A radiotelephone having an acoustical wave guide for channeling and directing 
sound energy into a microphone forming a part of the radiotelephone. The wave guide 
includes an elongated tube structure that varies in cross-sectional area from an inlet end to 
! an outlet end thereof. More particularly, the wave guide is formed by a wall structure that 
1 includes portions that assume a wave configuration. This wave configuration gives rise 
I to the varying cross-sectional area that is repeatedly found between the inlet and outlet 
end portions of the wave guide. This wave type configuration for the wave guide forms 
an acoustical low-pass filter that propagates and transmits non-resonant low frequencies 
in the range of 300 Hz to 3,000 Hz. 
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RADIOTELEPHONE HAVING A NON-RESONANT 
WAVE GUIDE ACOUSTICALLY COUPLED TO A MICROPHONE 

REFERENCE TO RELATED APPLICATION 

The present invention relates to a concurrently filed, co- 
pending application entitled RADIOTELEPHONE HAVING AN ACOUSTICAL 
WAVE GUIDE COUPLED TO A SPEAKER. 

FIELD OF THE INVENTION 

The present invention relates to radiotelephones and more 
particularly to a radiotelephone having a non-resonant wave guide 
acoustically coupled to a microphone forming a part of the 
radiotelephone. 

BACKGROUND OF THE INVENTION 

Radiotelephones typically utilize a microphone that is 
designed to be disposed closely adjacent the mouth of the 
radiotelephone user. In many radiotelephone designs, the microphone 
is housed within a lower flip that in an operative mode flips out 
from the main body of the radiotelephone, leaving the microphone in' 
close proximity to the user's mouth. In practice, the overall 
quality of speech signals transmitted by the radiotelephone depend 
on the quality of the speech that reaches the microphone. In normal 
use, the distance between the microphone and the user's mouth 
varies. Moreover, in normal use, the radiotelephone is typically 
moved generally up and down and away from the mouth of the user in 
the course of a conversation. Therefore, the user is not always 
speaking directly into the microphone. In the end, speech and sound 
from the user's mouth is not always focused and directed sharply 
into the microphone and consequently, sound and speech is propagated 
in directions other than direetly at the microphone. This of ten 
results in the sound pressure reaching the microphone being less 
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than optimum and consequently, the speech reaching the microphone is 
not clear, distorted, and unintelligible. Thus, the speech signals 
routinely transmitted by some radiotelephones is less than ideal. 
SUMMARY AND OBJECTS OF THE INVENTION 
The present invention entails a radiotelephone having a wave 
guide that is acoustically coupled to a microphone housed within the 
radiotelephone. Speech from the user of the radiotelephone is 
directed into the inlet end of the wave guide and thereafter the 
speech is propagated down the wave guide into the inlet side of the 
microphone. The wave guide is elongated and includes a varying 
cross-sectional area from the inlet end of the wave guide to the 
outlet end thereof. This wave guide design yields an acoustical 
low-pass filter that clearly and distinctly propagates and transmits 
low frequencies, that is frequencies in the range of 300 Hz to 3,000 
Hz, to the microphone. Moreover, the wave guide focuses and directs 
the sound energy directly into the microphone such that the sound 
pressure reaching the microphone is at a certain level that yields 
intelligible speech that can be transformed into clear and strong 
sound signals for transmission. 

In one embodiment, the present invention entails a 
radiotelephone having a microphone and wherein the elongated wave 
guide is disposed adjacent the microphone for directing sound energy 
from the mouth of a user into the microphone. In this embodiment, 
the wave guide is formed by an elongated wall structure having 
cross-sectional area that varies in a repeating fashion between 
large and small cross-sectional areas along a reference axis. 

The wave guide for channeling and directing sound energy into 
the microphone can assume various forms in the radiotelephone. A 
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contemplated design entails the wave guide being housed within a 
flip structure such that the wave guide moves back and forth with 
the flip as the flip is moved between a position where it covers a 
keypad area and an operative position. In the operative position, 
the wave guide is disposed such that an inlet end portion thereof is 
open such that sound energy can be directed therein and through the 
wave guide housed within the flip. 

It is therefore an object of the present invention to provide 
a radiotelephone having a wave guide incorporated therein for 
directing clear and intelligible speech from the radiotelephone user 
to a microphone incorporated within the radiotelephone. 

Another object of the present invention resides in the 
provision of a wave guide of the character referred to above wherein 
the wave guide assumes a configuration that gives rise to the wave 
guide functioning as an acoustical low-pass filter. 

A further object of the present invention is to provide a wave 
guide that is capable of transmitting frequencies in a non-resonant 
manner to a microphone housed within a radiotelephone. 

Other objects and advantages of the present invention will 
become apparent and obvious from a study of the following 
description and the accompanying drawings which are merely 
illustrative of such invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a front elevational view of a radiotelephone 
showing the acoustical wave guide of the present invention 
incorporated into a flip structure of the radiotelephone. 
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Figure 2 is a view similar to Figure 1 but showing a slightly 
different acoustical wave guide design incorporated into the 
radiotelephone . 

Figure 3 is a cross-sectional view taken along the lines 3-3 
of Figure 1. 

Figure 4 is a top plan view of one embodiment of the wave 
guide of the present invention with the top portion thereof being 
broken away to better illustrate the structure of the wave guide. 

Figure 5 is a view similar to Figure 4 but showing a second 
embodiment for the acoustical wave guide of the present invention. 

Figure 6 is a fragmentary sectional view that illustrates a 
hinge type acoustical coupler for the radiotelephone design shown in 
Figure 2. 

Figure 7 is a fragmentary sectional view that illustrates 
acoustically coupling the wave guide housed within the flip of 
Figure 1 to a microphone housed within the main body of the 
radiotelephone. 

DETAILED DESCRIPTION OF THE INVENTION 

With further reference to the drawings, the radiotelephone of 
the present invention is shown therein and indicated generally by 
the numeral 10. Radiotelephone 10 includes a main body, indicated 
generally by the numeral 12, and a movably mounted flip indicated 
generally by the numeral 14. As seen in Figures 1 and 2, flip 14 is 
pivotally mounted to the lower edge of the main body 12 and is 
movable from a closed position where it directly overlies the front 
cross-sectional view taken along the lines 3-3 face of the main body 
12 and an open position as shown in Figures 1 and 2. 
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Main body 12 includes a display 16 disposed over a keyboard 
area 18. Extending from the main body 12 is an antenna. In the 
case of the embodiments disclosed- herein, the radiotelephone 10 
includes a microphone 22 mounted internally within the lower portion 

of the main body 12. 

Details of the radiotelephone 10 and its associated flip 14 
are not dealt with herein in detail because such is not per se 
material to the present invention and further because the basic 
structure and operation of radiotelephones is well-known and 
appreciated by those skilled in the art. Radiotelephones of the 
type being referred to herein are manufactured by Ericsson Inc., of 
Research Triangle Park, North Carolina. 

Viewing the flip 14, it is seen that the same includes a pair 
structure and operation of appreciated by those skilled of opposed 
sides 24 and 26. A surrounding edge 28 extends around the periphery 
of the flip 14. Defined between the sides 24 and 26 and within the 
surrounding edge 28 is a cavity or open area. 

The present invention deals with selectively channeling sound 
energy or speech from a user's mouth into and through a wave guide 
that directs the same sound energy or speech into the adjacently 
disposed microphone 22. To achieve this, disposed microphone 22. 
To achieve this, a wave guide, indicated generally by the numeral 
30, is incorporated into the flip 14. More particularly, • wave guide 
30 is housed within the cavity or open area defined within the flip. 
Note in Figures 1 and 2 that the wave guide is housed within the 
structure of the flip 14 in such a fashion that the top side 24 
forms the top of the wave guide while the opposite side of the flip, 
side 26, forms the bottom of the wave guide. 



5 



SUBSTITUTE SHEET (RULE 26) 



WO 98/20660 PCT/US97/19383 . - 

Wave guide 30 is elongated and includes an inlet end portion 
and an outlet end portion. Between the inlet and outlet end 
portions, the wave guide varies in cross-sectional areas. That is, 
the cross-sectional area varies along a reference axis 40 (see 

Figures 4 and 5) . 

Wave guide 32 includes an inlet port 32 formed about the inlet 
end of the wave guide 30. As will be appreciated from subsequent 
portions of this disclosure, inlet port 32 serves to allow sound 
energy or speech from the mouth of the telephone user to be directed 
therethrough into the wave guide 30 itself. In addition, wave guide 
30 includes a wall structure that forms a closed elongated generally 
airtight sound tube. Basically, the wall structure of the wave 
guide 30 comprises, in the case of the embodiments disclosed herein, 
sides 24 and 26 of the flip 14 and a pair of side walls 34. Also, 
as indicated in the drawings, the end of the wave guide 30 adjacent 
the inlet port 32 is provided with a closed end wall 36. Formed 
about the opposite end of the wave guide 30 is an outlet opening 38. 
Outlet opening 38 is disposed adjacent an inlet side of the 
microphone 22. Preferably, the inlet side of the microphone 22 is 
disposed closely adjacent the outlet end of the wave guide 30 and it 
is preferable that there exists a sealed generally airtight 
relationship around the inlet side of the microphone 22 and the 
outlet end of the wave guide 30. This assures that the sound energy 
or speech being propagated down the wave guide is directed squarely 
into the microphone 22. 

Wave guide 30 is disclosed herein in the form of two 
embodiments, the embodiment of Figure 4 and the embodiment of Figure 
5. in both cases, it is appreciated that the cross-sectional area 
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of the wave guide 30 varies along the reference axis 40 and between 
the inlet and outlet, ends of the wave guide. More particularly, it 
is seen that in the case of both embodiments that the cross- 
sectional area varies between a maximum cross-sectional area and a 
minimum cross-sectional area. In both cases, the side wall 34 
conforms to a wave configuration as it runs or extends inwardly and 
outwardly relative to the reference axis 40. 

Turning to Figure 4 and the embodiment of the wave guide 30 
shown therein, it is seen that the cross-sectional area varies 
between a maximum value and a minimum value between the inlet and 
outlet portions of the wave guide or sound tube. In the case of 
this embodiment, the wave form of each of the side walls - 34 is 
uniform and repeatable. Note in Figure 4 where each side wall 34 
includes an outer wall segment 34a. Disposed inwardly of the outer 
wall segment 34a is a series of inner wall segments 34b. Segments 
34a and 34b are interconnected by connecting segments 34c that 
extend generally perpendicular relative to the reference axis 40. 
It is thusly appreciated that the maximum cross-sectional area 
occurs transversely across corresponding outer segments 34a. 
Likewise, minimum cross-sectional areas occur transversely across 
corresponding inner wall segments 34b. 

Wave guide 30 shown in Figure 4 is referred to herein as a 
rectangular wave form (meaning square or rectangular wave forms or 
wave forms that comprise in whole or part generally straight lines) . 
As seen in Figure 4, the respective side walls 34 generally assume a 
rectangular or square wave form and the corresponding wall structure 
formed thereby steps inwardly and outwardly in a repeating and 
uniform fashion. Thus, it is appreciated that sound energy being 
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propagated down the wave guide 30 tends to be compressed as it moves 
through and between the inner segments 34b. After passing through 
each pair of opposed inner segments 34b, the same sound energy is 
allowed to expand into the volume defined within the bounds of a 
respective outer wall segment 34a. 

Turning now to Figure 5 and the second embodiment disclosed 
for the wave guide 30, it is seen that the wave guide formed therein 
is also elongated and includes a varying cross-sectional area 
relative to the reference axis 40. In the case of the embodiment 
illustrated in Figure S, the wall structure 34 on both sides of the 
wave guide is formed by a series of connected concave-convex 
segments 34d. These segments are referred to as concave-convex 
segments since as viewed exteriorly of the wave guide 30 the 
respective segments vary from concave to convex as illustrated in 
Figure 5. In any event, the concave-convex segments 32d form a 
series of connected curved or arcuate shaped segments that give rise 
to a curved wave type configuration as contrasted to the rectangular 
or square configuration disclosed in Figure 4. But again, the wave 
guide '30 disclosed in Figure 5 includes a variable cross-sectional 
area due to the curved' shape of the connecting segments 34d. As 
with the case of the embodiment shown in Figure 4, the wave guide 
disclosed in Figure 5 still includes uniform and repeating maximum 
and minimum cross-sectional areas. 

In both embodiments, the wave form of the wall structure 34 is 
uniform and repeatable. While a uniform and repeatable wave form is 
considered preferable, such is not necessary. That is, the cross- 
sectional area of the wave guide may vary between any number of 
different cross-sectional areas. There may very well be numerous 
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different cross-sectional areas between the inlet and outlet 
portions of the wave guide that may not equal either the maximum 
cross-sectional area or the minimum cross-sectional area. 

Wave guide 30 can be incorporated into the flip 14 in any 
number of configurations. In Figure 1, the wave guide 30 assumes a 
straight configuration and is generally aligned with microphone 22 
disposed in the main body 12 of the radiotelephone 10. In the 
design of Figure 2, wave guide 30 is slightly curved in order that 
it can be appropriately aligned and coupled with a microphone 22 
through one of the flip hinge assemblies. Because the flip 14 is 
movable relative to the microphone 22, it is appreciated that the 
radiotelephone 10 would be provided with an acoustical coupler 
compatible with the movable flip 14 and yet provide a generally 
airtight seal around the interface between the microphone 22 and the 
outlet portion of the acoustical wave guide 30. In the embodiment 
of Figure 2, the hinge assembly interposed between the microphone 22 
and the outlet end of wave guide 30 can be provided with a co-axial 
throughway through which the output of the wave guide 30 can be 
channeled or directed into the input side of the speaker 22. 

In the way of an example, Figure 6 illustrates a design where 
the hinge assembly that couples the flip 14 to the main body 12 also 
serves the function of channeling sound energy from the wave guide 
30 to the microphone 22. Formed adjacent microphone 22 in the main 
body 12 is a wall structure that forms an insert opening. 
Specifically, as shown in Figure 6, the wall structure that forms 
the insert opening is made up of an L-shaped wall 50 that is 
integrally formed in the main body 12 of the radiotelephone. The l-- 
shaped wall 50 forms an opening adjacent the inlet side of the 
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microphone 22. The outlet 38 of the wave guide 30 merges with a 
hollow pivot tube that is formed in the flip 14. The hollow pivot 
tube 52 is pressed into the insert* opening formed by the L-shaped 
wall 50. A generally airtight seal is formed between the pivot tube 
52 and the insert opening but yet the pivot tube 52 can freely 
rotate within the insert opening thereby allowing the flip to be 
rotated with respect to the main body 12 but at the same time 
allowing sound energy to be transferred from the wave guide 30 
through the pivot tube 52 into the microphone 22. It should be 
understood that the acoustical coupling structure shown in Figure 6 
is simply an example and that there are other coupling mechanisms 
and designs that could be utilized to acoustically couple the wave 
guide 30 to the microphone 22. 

By utilizing a conventional detent mechanism, the flip 14 
shown in Figure 1 can be positioned into an operative or open 
position where the outlet of the wave guide 30 is aligned and sealed 
with the input side of the microphone 22. This is particularly 
illustrated in the schematic drawing of Figure 7 which shows the 
flip 14 in an opened and operative position. Note in this position 
where the wave guide 30 effectively extends through the joint formed 
between the main body 12 and the flip. 14. While various different 
designs can be employed, the design of Figure 7 relies on the 
structural relationship between the main body 12 and flip .14 to form 
a relatively airtight seal when the flip 14 is rotated to the 
operative position of Figure 7. 

The size and dimensions of the wave guide 30 can vary. It is 
contemplated that the length of the wave guide 30 can vary from The 
size and dimensions of the wave guide 30 can vary. It is 
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contemplated that the length of the wave guide 30 can vary from 
approximately 3/4 inch to 4 inches. It is also contemplated that 
the minimum distance between the opposed side walls 34 will, in a 
preferred design, be in the range of approximately 1 to 2 
millimeters. The widest distance between the side walls 34 is 
contemplated to be approximately 5 to 10 millimeters. Again, these 
distances and parameters can vary depending upon circumstances and 
conditions. 

The wave guide 30 disclosed herein is designed to form a 
nonresonant wave guide that produces and directs clear, distinct and 
intelligible speech into the microphone 22 of the radiotelephone 10. 
Also, the basic design and configuration of the wave guide 30 forms 
an acoustical low-pass filter. In particular, the wave guide is 
designed so as to pass low frequencies, that is frequencies in the 
range of approximately 300 Hz to 3,000 Hz, in such a fashion as to 
produce a generally flat or level frequency response curve. 
Consequently, the design of the wave guide 30 propagates sound 
energy and speech down the same into the microphone 30 in such a 
fashion that the delivered sound energy or speech is clear, 
undistorted and intelligible. 

The present invention may, of course, be carried out in other 
specific ways than those herein set forth without parting from the 
spirit and essential characteristics of the invention. The present 
embodiments are, therefore, to be considered in all respects as 
illustrative and not restrictive, and all changes coming within the 
meaning and equivalency range of the appended Claims are intended to 
be embraced therein. 
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CLAIMS 

What Is Claimed Is: 

1. A radiotelephone having an acoustical wave guide for 
channeling and directing sound energy into a microphone forming a 
part of the radiotelephone, comprising: a radiotelephone having a 
microphone; an elongated wave guide disposed adjacent the microphone 
for directing sound energy from the mouth of a user to the 
microphone; the wave guide including inlet and outlet portions with 
the outlet portion disposed adjacent the microphone such that sound 
energy being directed through the wave guide is directed out the 
outlet portion thereof into a microphone; and wherein the wave guide 
includes an elongated wall structure having a cross-sectional area 
that varies in a repeating fashion between large and small cross- 
sectional areas along "a reference axis. 

2. The radiotelephone of claim 1 wherein the wall structure 
includes at least one side portion that conforms to a wave 
configuration. 

3. The radiotelephone of claim 2 wherein at least one side 
portion of the wall structure assumes a generally rectangular wave 
configuration. 

4. The radiotelephone of claim 2 wherein at least one side 
portion of the wall structure assumes a wave configuration formed by 

curved shaped segments. 

5. The radiotelephone of claim 2 wherein the wave 
configuration of the side portion of the wall structure is generally 
uniform. 
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6. The radiotelephone of claim 2 wherein the wave 
configuration of the side portion of the wall structure is 
repeatable . 

7. The radiotelephone of claim 2 wherein the wall structure 
of the wave guide includes at least' two opposed side portions that 
each conform to a wave configuration that gives rise to the cross- 
sectional area of the wave guide varying along a reference axis. 

8. The radiotelephone of claim 7 wherein the wave 
configuration of the opposite sides are matched and extend in an in 

phase relationship. 

9. The radiotelephone of claim 1 wherein the cross-sectional 
area of the wave guide repeatedly varies between maximum and minimum 
values along a reference axis. 

10. The radiotelephone of claim 1 wherein the wall structure 
of the wave guide includes at least one section that includes a 
series of concave-convex segments. 

11. The radiotelephone of claim 1 including a main body and a 
flip movably mounted to the main body and having the wave guide 

disposed therein. 

12. The radiotelephone of claim 11 wherein the flip includes 
opposed sides that form opposite sides of the wave guide. 

13. The radiotelephone of claim 1 wherein the wave guide 
forms an acoustical low-pass filter. 
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14. A radiotelephone having a wave guide for directing and 
channeling sound energy into a microphone associated with the 
channeling sound energy into a microphone associated radiotelephone, 
comprising: 

a) a main body; 

b) a flip movably mounted to the main body; 

c) a microphone; 

d) an elongated wave guide disposed in the flip and 
acoustically coupled to the microphone for directing 
sound energy from the mouth a user to the 
microphone; and 

e) the. wave guide having a variable cross-sectional 
area along a reference axis that repeatedly varies 
between maximum and minimum values along the 
reference axis. 

15. The radiotelephone of claim 14 wherein the wave guide at 
least one side portion that includes a wall structure having at 
least one side portion that conforms to a wave configuration. 

16. The radiotelephone of claim 15 wherein the 
wave configuration of the side portion of the wall structure assumes 
a generally rectangular wave configuration. 

17. The radiotelephone of claim 15 wherein at least one side 
portion of the wall structure assumes a wave configuration formed by 

curved shaped segments. 

18. The radiotelephone of claim 14 wherein the flip includes 
opposite sides and wherein the opposite sides of the flip form 
opposite sides of the wave guide. 
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19. The radiotelephone of claim . 15 wherein the wave 
configuration of the wall structure is generally uniform. 

20. The radiotelephone of claim 15 wherein the wave 
configuration of the side portion of the wall structure is 
repeatable . 

21. The radiotelephone of claim 14 the wall structure is 21. 
The radiotelephone of claim 14 wherein the wave guide includes a 
wall structure that includes two opposed side portions that each 
conform to wave configuration that gives rise to the cross-sectional 
area of the wave guide varying along a axis. 

22. The radiotelephone of claim 21 wherein configuration 
of the opposite sides extend in an in phase relationship. 

23. The radiotelephone of claim. 14 wherein the cross- 
sectional area of the wave guide repeatedly varies between maximum 
and minimum values along the reference axis. 

24. The radiotelephone of claim 14 wherein the wave guide 
includes a wall structure that includes a series of concave-convex 
segments . 

25. The radiotelephone of claim includes a wall structure 
that forms a configuration. 
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